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Pa = pressure in units of force, go. 
p, = the weight of a given mass of atmosphere, p,,,R,, = 
C,, = the specific heat at constant pressure. 
C'" = the specific heat a t  constant volume. 

k = -  CP R = Cp - C , ,  

d T 
C,! 

- = the temperature fall per unit height in adiabatic state. 

_ -  the mechanical equivalent of heat, 426.8 and 777.9. 
A -  

% = the factor to change mec,hanical units to heat units. A 
F = the factor connecting the thermal gradient and  Po. 
H = the number of British thermal units in 1 kilogram- 

degree. 
VII. THE THERMODYNdMIC ('ONSTANTS FOR THE SUN. 

There is much di6culty in passing from the theniiodyiia~nic* 
conditions on the earth to the corresponding thermodyna~~iic 
conditions on the sun. I have a l r e d y  approached this sub- 
ject from the side of radiation iu niy " Eclipse Meteorology 
and Allied Problems," 1902, and froiii the method of Nipher's 
FormulE, in my studies on the c L  Circulation of the Atmos- 
pheres of the Sun and of the Earth," 1904. I shall briefly 
present the same subject as the immediate development of the 
fundamental formule introduced in this paper. It is not so 
difficult to produce a self-consistent system of quantities as i t  
is to find one which conforus to the actual physical state of 
the sun, and I conceive that  it is proper to discuss this sub- 
ject in several ways. 

Simjfic heat. 
From the preceding foriiialw, me have, 

Since pl~8Blt  = p 1 is  a given mass. and F is constant for a given 
system of units, it follows that ( I t ,  is proportional to the square 
of the gravity. 

i t  follows that  the specific heat on the sun is 

0 0. 

Taking the force of gravity on the sun, 
(55 )  (9) d l o ,  = !/, x 17 = 9.806 x 4K.026 = 274.843 

( 56 ) (4) 81111 = C, x Gs = 993.57ST x (2X.028)' = 780544. 
Adinbntic rate qf tPiicprat 11 re-fdl. 

d T  
tlz c ,I ( 57)  or the earth - ~ = g: = 9.8(i950 per 1000 meters. 

Xwhaii  ical eq i t i tdent  of heat. 

(59 )  From-  d2' ~ - - ''0 for the earth, we have on the sun, dz - c, 
-- d T  - yo! 
Gdr - c7,az ' 

Hence, by integration, 

( 6 1 )  

( 6 2 )  

- C i 1 2 G 2 f d T =  go(; J' (A?:, or, 

- C'2jG2(T- To)  = <J,,(; (T - :") . 
If the change of temperature is lo then. 

(63) - Cl,GP = v0G (C - z0) G ,  
is the mechanical equivalent of heat, and is obtained by the fall 
of a mass through the height ( -  - z o )  G under the force of 
gravity g,G. 

1 
Whereas on the earth, 

- 4185.57 = 426.8 x 9.8060, we have ( 6 4 )  -- 
A IIG 

4185.57 x (28.02S)'= 3288016. 
1 

Bo yle-Gay-Litsaac Law. 
From the formu1E of Table 14, we have, 

(65 ) (-4 l ; ) 8 / / 1 2  = 

on the earth, and we infer that we shall have on the sun, 
P, G3 

f 'n 
( 6 7 )  ~ / , C . l o O 2 =  ~- - R(P. TOG = ~ ! l l ( F .  T O G  

Hence, 

( 6 8 )  1,)P = 79!11.01 x (28.028) *. 

( 7 0 )  
( 7 1 )  l T , , ( f  273O x 28.U2S = 76520, 

( 6 9 )  Z',,f7 = 101313.5 x (2S.028)3. 
A'(;* = 587.0334 x (48.0%) '. 

k - 1  
if - - is retained a constant in both cases. k 

If the atniosphere of the sun is composetl of some other 
material than :lo of the earth's atmosphere. then the proper 
modification of the prececling quautities can be readily com- 
puted from terrestrial data. 

,\)wc(lk heat nt constant t d i i n w .  

For the earth. C', = til, - R, aiicl hence, for the bun, 
(7 '3 )  i!,,ii2 = (lP(P - RG' 

1 1 , .  (;y 

( ,  . ( r  

( 7 3  ) ( I ',,),,,,, = ( '/ (f' = 706,5453 x (2X.oss)' : 55.5010. 

(71) 
This system throns the entire emphasis upon a change of 

gravity depending upon the mass of the central body, rather 
than upon the change of physical conditions implied in alter- 
ing the ratio of the specific heats X .  Since tlie temperature 
of the photosphere may in this way be taken as about 7658", and 
the temperature gradient -0.328Gd' per 1000 meters, i t  follows 
that the effective temperature of radiation as determined by 
bolometer measures, G l O O " ,  will be reached a t  the height of 
441s kilometers, or 3745 miles above the surface of the photo- 
sphere. This change of 1.55'3' iuay be sufficient to meet the 
requirements of the spectroscopic observations in regard to 
the absorption auil reversal of the spectrum liues. The gra- 
dient, -0.32S62' per 1000 meters, is 48.02s times greater than 
that obtained by other methods, the difference arising 
from the different distribution of the gravity factor Q, which 
seeins to be fully accounted for in these formuls. 

GERMAN AERIAL RESEARCH STATION. 
ilccording to Science (April 6, 1906, p. 559), the German 

Government has decided to establish a meteorological station 
on Lake Constance, near Friec7riclishafeu. It will cost $15,000, 
the states of Bavaria, Wurttemberg, Baden, and Alsace-Lor- 
raine joining in the expense. Estensive study of the atmos- 
phere will be iuacle daily by means of kites flown from fipeci- 
ally constructed boats on the lake. Siiiiilar bite and balloon 
stations already exist in northern Germany, at  Lindenberg and 
Hamburg, and plans are being made to erect still another sta- 
tion in the northeastern part of the Empire. 

Finally, X ,  = -:-T! = 1.4062486, as a check. 

A NEW DEPARTURE IN FORECASTING. 
The following statement has been sent by the Chief of 

Bureau in reply to a recent letter. requesting some details 
regarding the '' new departure iu forecasting weather condi- 
tions a month in advance:" 

Beyond the statement made by me in New Tork, iu March, that the 
Weather Bureau helieves that it ih in possession of a sound scientific 
hash on which to make forecasts for a ronaidertllJlr period in adrauce, 
nothing will Ibe niinounced in  regard to the matter for several ninnths to 
come. 


